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Abstract
© 2017 Park-media, Ltd. Induced pluripotent stem cells (iPSCs) have the capacity to unlimitedly
proliferate and differentiate into all types of somatic cells. This capacity makes them a valuable
source of cells for research and clinical use. However, the type of cells to be reprogrammed, the
selection of clones, and the various genetic manipulations during reprogramming may have an
impact both on the properties of  iPSCs and their  differentiated derivatives.  To assess this
influence, we used isogenic lines of iPSCs obtained by reprogramming of three types of somatic
cells differentiated from human embryonic stem cells. We showed that technical manipulations
in vitro, such as cell sorting and selection of clones, did not lead to the bottleneck effect, and
that isogenic iPSCs derived from different types of somatic cells did not differ in their ability to
differentiate into the hematopoietic and neural directions. Thus, the type of somatic cells used
for the generation of fully reprogrammed iPSCs is not important for the practical and scientific
application of iPSCs.
Keywords
Hematopoiesis, Human embryonic stem cells, Induced pluripotent stem cells, Methylation,
Neurons, Transcription
References
[1] Takahashi K., Yamanaka S. // Cell. 2006. V. 126. no 4. P. 663-676.
[2] Pang Z.P., Yang N., Vierbuchen T., Ostermeier A., Fuentes D.R., Yang T.Q., Citri A., Sebastiano V., Marro S.,
Südhof T.C., et al. // Nature. 2011. V. 476. no 7359. P. 220-223.
[3] Bhutani K., Nazor K.L., Williams R., Tran H., Dai H., Džakula Ž., Cho E.H., Pang A.W., Rao M., Cao H., et al. //
Nat. Commun. 2016. V. 7. no 10536. doi: 10.1038/ncomms10536.
[4] Kamao H., Mandai M., Okamoto S., Sakai N., Suga A., Sugita S., Kiryu J., Takahashi M. // Stem Cell Repts. 2014.
V. 2. no 2. P. 205-218.
[5] Shutova M.V.,  Surdina A.V.,  Ischenko D.S.,  Naumov V.A.,  Bogomazova A.N.,  Vassina E.M.,  Alekseev D.G.,
Lagarkova M.A., Kiselev S.L. // Cell Cycle. 2016. V. 15. no 7. P. 986-997.
[6] Andrews P.W.,  Cavagnaro J.,  Deans R.,  Feigal  E.,  Horowitz  E.,  Keating A.,  Rao M.,  Turner  M.,  Wilmut I.,
Yamanaka S. // Nat. Biotechnol. 2014. V. 32. no 8. P. 724-726.
[7] Kyttälä A., Moraghebi R., Valensisi C., Kettunen J., Andrus C., Pasumarthy K.K., Nakanishi M., Nishimura K.,
Ohtaka M., Weltner J., et al. // Stem Cell Repts. 2016. V. 6. no 2. P. 200-212.
[8] Cowan C.A., Klimanskaya I., McMahon J., Atienza J., Witmyer J., Zucker J.P., Wang S., Morton C.C., McMahon
A.P., Powers D., et al. // N. Engl. J. Med. 2004. V. 350. no 13. P. 1353-1356.
[9] Thomson J.A., Itskovitz-Eldor J., Shapiro S.S., Waknitz M.A., Swiergiel J.J., Marshall V.S., Jones J.M. // Science.
1998. V. 282. no 5391. P. 1145-1147.
[10] Lagarkova M.A., Shutova M.V., Bogomazova A.N., Vassina E.M., Glazov E.A., Zhang P., Rizvanov A.A., Chestkov
I.V., Kiselev S.L. // Cell Cycle. 2010. V. 9. no 5. P. 937-946.
[11] Nekrasov E.D., Vigont V.A., Klyushnikov S.A., Lebedeva O.S., Vassina E.M., Bogomazova A.N., Chestkov I.V.,
Semashko T.A., Kiseleva E., Suldina L.A., et al. // Mol. Neurodegener. 2016. V. 11. no 27.
[12] International Stem Cell Initiative, Amps K., Andrews P.W., Anyfantis G., Armstrong L., Avery S., Baharvand H.,
Baker J., Baker D., Munoz M.B., et al. // Nat. Biotechnol. 2011. V. 29. no 12. P. 1132-1144.
[13] Altarescu G., Renbaum P., Eldar-Geva T., Brooks B., Varshaver I., Avitzour M., Margalioth E.J., Levy-Lahad E.,
Elstein D., Epsztejn-Litman S., et al. // Prenat. Diagn. 2011. V. 31. no 9. P. 853-860.
[14] Masui S., Ohtsuka S., Yagi R., Takahashi K., Ko M.S., Niwa H. // BMC Dev. Biol. 2008. V. 8. no 45.
[15] Bhatia S., Pilquil C., Roth-Albin I., Draper J.S. // PLoS One. 2013. V. 8. no 2. e57276.
[16] Feng Q., Lu S.J., Klimanskaya I., Gomes I., Kim D., Chung Y., Honig G.R., Kim K.S., Lanza R. // Stem Cells. 2010.
V. 28. no 4. P. 704-712.
[17] Bock C., Kiskinis E., Verstappen G., Gu, H., Boulting G., Smith Z.D., Ziller M., Croft G,F., Amoroso M.W., Oakley
D.H., et al. // Cell. 2011. V. 144. P. 439-452.
[18] Rouhani F.J., Nik-Zainal S., Wuster A., Li Y., Conte N., Koike-Yusa H., Kumasaka N., Vallier L., Yusa K., Bradley A.
// PLoS Genet. 2016. V. 12. no 4. e1005932.
[19] Lagarkova M.A., Volchkov P.Y., Lyakisheva A.V., Philonenko E.S., Kiselev S.L. // Cell Cycle. 2006. V. 5. no 4. P.
416-420.
[20] Allegrucci C., Wu Y.Z., Thurston A., Denning C.N., Priddle H., Mummery C.L., Ward-van Oostwaard D., Andrews
P.W., Stojkovic M., Smith N., et al. // Hum. Mol. Genet. 2007. V. 16. no 10. P. 1253-1268.
